Background Data: In 1988, Modic et al first described magnetic resonance (MR) degenerative changes in the lumbar vertebral bodies. changes in the intervertebral endplates, Modic Changes (MC) can also be incriminated in the production of such pain due to the mechanical failure and structural changes that can be detected the most in the region of the highly pain sensitive intervertebral endplates. There is still a controversy regarding the surgical treatment of the predominantly axial pain secondary to degenerative lumbar disc disease.
INTRODUCTION
In 1988, Modic et al, 14 first described Magnetic Resonance (MR) of degenerative changes in the lumbar vertebral bodies. Since then, the term Modic changes (MC) has been used reliably to refer to the MR signal changes that can be detected in the vertebral endplates and the adjacent part of the vertebral body and can be strongly attributed to intervertebral disc disease. 10, 11, 21 These changes are a reflection for the inflammatory changes that take place close to degenerated discs and take place due to deposition of inflammatory fibrovascular tissues at areas where the endplate is defective. 2 MC type I (hypointense on T1-weighted imaging and hyperintense signal in T2-weighted imaging) correspond to vertebral body edema. In type II (hyperintense signal in T1-weighted imaging and hyperintense signal in T2-weighted imaging) there is a fatty replacement of the red bone marrow while in type III MC (hypointense signal in T1-weighted imaging and hypointense signal in T2-weighted imaging) reflects subchondral bone sclerosis which could be detected histologically. 7, 11, 17, 21 These changes are usually associated with back pain that may be refractory to nonsurgical treatment and exercise. 8, 9, 20 Clinically, her niation of the lumbar intervertebral disc is considered the most common cause of persistent back pain. However, changes in the intervertebral endplates (MC) can also be incriminated in the production of such pain due to the mechanical failure and structural changes that can be detected in the region of the highly pain sensitive intervertebral endplates. 2, 11, 13, 16 Moreover, continued post lumbar discectomy back pain is usually attributed to the presumed hypermobility of the affected segment but the effect of the stressed degenerated endplates has been erroneously overlooked.
2 Therefor, there is still a controversy regarding the surgical treatment of the predominantly axial pain secondary to degenerative lumbar disc disease. Especially in patients with MC type I, a microdiscectomy without fusion can still offer a significant improvement in their back pain. 17 Furthermore, apart from patients who have established spinal instability and are well known to get benefit from fusion, indications for such fusion surgeries lack a clear supportive evidence. 3, 8 In this study, the authors evaluate the effect of adding fusion to simple discectomy in treatment of patients of lumbar disc herniation that show evidence of MC on preoperative MR images regarding the control of postoperative low back pain and functional outcome. Figures  1,2,3 ). On the other hand, patients with preoperative radiographic evidence of instability and patients whose 1-year post-operative data were incomplete were excluded. Data from patients' visits to the outpatient clinic were collected with special attention to the 1-year postoperative VAS for low back pain and ODI scores, plain postoperative radiographs, and any surgery related complications. It is to be noted that all patients included in the fusion group had neither an evidence of fusion failure in postoperative X-rays nor hardware related complications.
PATIENTS AND METHODS
Collected data were expressed as mean±SD and range, and compared via the suitable statistical test using SOFA statistics version 1.3.3 software.
RESULTS
The current study included 44 patients (25 males and 19 females) with a mean age of 43.48±10.92 years ranging from 28 to 63 years allocated randomly as follow; 19 patients (43.2%) in Group A with a mean age of 41.42±11.61years (patients who underwent discectomy only) and 25 patients (56.8 %) in Group B with a mean age of 45.04±10.32 years (patients who had fusion added to discectomy included interbody fusion in 10 patients and posterolateral intertransverse fusion in 12 patients while both modalities were utilized in 3 patients).
Out of the 44 patients included in this study, 22 patients (50%) were operated for L5-S1 herniated disc, 17 patients (38.6%) were operated for L4-L5 herniated disc, 3 patients (6.8%) were operated for L3-L4 herniated disc and one patient (2.3%) operated for each of L2-L3 and L1-L2 levels disc herniation. Additionally, type I MC were reported in 24 patients (54.5%) while type II MC were reported in 12 patients (27.3%) and type III MC in 8 patients (18.2%). Demographic, clinical and radiologic data for patients in both groups are illustrated in table 1.
Low back pain improvement was evident and statistically significant in both groups when comparing preoperative and postoperative values of VAS using paired student-t test with p-values < 0.001 for both groups (Table 2) . Moreover, both patients' groups showed a statistically significant improvement in their ODI post-operatively with P<0.001 for both groups (Table 3) .
Comparison of post-operative VAS for both groups using independent student-t test revealed a statistically non-significant difference with a P=0.239 (mean VAS for Group A=2.2 while mean VAS for Group B=1.48). Additionally, the mean post-operative ODI for Group A was 70.05 and the mean post-operative ODI for Group B was 71.04 with no statistically significant difference between both patients' groups (P=0.771). Furthermore, when patients with type I MC (as a separate subgroup) in both patients' groups were compared to each other, again, a statistically significant difference could not be detected between both groups regarding post-operative VAS for low back pain with (P=0.273 and mean VAS for Group A=2.8 while mean VAS for Group B=1.7) and post-operative ODI (P=0.983 and mean VAS for Group A=70.1 while mean VAS for Group B=70.0). Additionally, when patients with type II and type III MC (as a separate subgroup) were put in comparison, no statistically significant difference could be found for both post-operative VAS for low back pain and post-operative ODI values (P=0.472 and P=0.587 respectively).
Means of estimated intraoperative blood loss, operative time and post-operative hospital stay for both patients' groups are illustrated in (Table  4) . Moreover, a comparison between both groups was performed using independent student-t test and pertinent p values are also included in ( 
DISCUSSION
Being an intervening structure between the resilient intervertebral disc and the stiff vertebral body, the vertebral end-plate has been proven to be of utmost importance for a normally functioning spine and its failure is associated with symptomatic degenerative spinal pathologies. 13, 16 Moreover, a strong relationship between MC and discogenic back pain could be observed. 4, 10, 21 However, the effect of MC on clinical outcome of different treatment modalities has still been controvertial. 11, 21 In the current study, the authors
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Regarding patients' demographic data, the mean age of patients in the current study was 43.48 years and patients showed male predominance (56.8 % of patients). These results were matching reports of similar studies. 1, 2, 3, 15, 19 More than 88% of patients included in the current study were operated upon for pathologies affecting L 4-5 and L5-S1 levels (38.6% for L4-5 level and 50% for L5-S1 level) and this was similar to other reports. 1, 19, 20, 21 In the current study, both patients' groups (the discectomy and fusion groups) showed statistically significant clinical and functional improvements in terms of changes in the mean pre-operative and post-operative VAS for low back pain and ODI values. However, comparison between both groups failed to reveal that any of them was significantly superior to the other regarding the forementioned parameters. Moreover, comparison between different subgroups according to the MC type again failed to reveal any statistically significant difference in outcome between both patients' groups (the discectomy and fusion groups). Hence, in terms of low back pain control and functional outcome, simple discectomy was found to be compatible to spinal fusion in patients who have evident MC on their pre-operative MR images. This finding was consistent with the conclusion of Djurasovic et al, 3 who stated that Modic vertebral endplate changes were not among the factors that can predict post-operative improvement after fusion and were erroneously used to justify fusion procedures. In addition, Zhang et al, 21 could not recommend stabilization or fusion procedure as a standard treatment modality for patients with symptomatic type I MC and they recommended further investigation for this issue. Similarly, Jensen et al, 8 recommended further research to define the influence of the presence of MC on decision making regarding control of low back pain. Moreover, Sørlie et al, 17 reported a significant improvement of low back pain after 1 year in patients with type I MC after microdiscectomy unless they were cigarettes smokers. Eser et al, 5 and Ghodsi et al, 7 recommended spinal fusion for patients with MC only when instability coexists.
On the other hand, Kwon et al, 12 recommended posterior fusion for patients having type I and type II MC as a reasonable surgical option. However, Vital et al, 18 recommended posterior fusion only for patients with type I MC (excluding benefits for type II) and they stated that such fusion can promote and accelerate healing of the inflammatory process the takes place in the vertebral end-plates.
After the preceding argument, factors other than low back pain control and functional outcome should be sought for to aid in evaluation of the efficiency of spinal fusion in these patients. In the current study, there was a statistically significant difference in the mean operative time in favor of the discectomy group (Group A). Furthermore, the mean estimated intraoperative blood loss was lower in Group A when compared to Group B with a weak but evident statistical significance (237.105±200.88 ml and 353.6±244.93 ml respectively with a P=0.099) These findings, together with the financial burden of the hardware used for instrumentation, can be used as a reasonable evidence that simple lumbar discectomy without fusion is still a viable surgical option in treatment of patients with lumbar disc herniation with MC.
CONCLUSION
Unless otherwise indicated, simple lumbar discectomy without fusion is a reasonable surgical option in treatment of patients with lumbar intervertebral disc herniation even in the presence of Modic changes in their pre-operative MRI.
